Mitochondrial modifications during rat thymocyte apoptosis: a study at the single cell level.
Apoptosis is an active type of cell death, occurring under several physiological and pathological conditions. The role of cellular organelles such as mitochondria in this process is still an open question. We recently described a new method to measure mitochondrial membrane potential in intact cells using flow cytometry. Using this method we studied alterations of mitochondrial membrane potential in a classical model of apoptosis, i.e., dexamethasone-treated rat thymocytes. Moreover, apoptosis induced by heat shock was also studied in the same cells. Mitochondria are functionally intact during the early phases of apoptosis, when DNA fragmentation occurs, whereas early alteration in their potential and mass takes place after DNA damage. According to flow-cytometric analysis, the presence of a hypodiploid peak, an index of nuclear DNA loss, predates depolarization of mitochondrial membrane and decrease of mitochondrial mass. Loss of plasma membrane integrity, which indicates cell death and is revealed by the permeability to propidium iodide, eventually follows. All these phenomena are more evident in dexamethasone-treated cells than in heat-shocked cells. Thus, in these types of apoptosis the involvement of mitochondria is apparently not a primary event.